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1981 

Advanced Automation System 

- Big Bang approach underestimated complexity 

- Excessive faith in new technologies 

- Customizable interfaces led to state explosion for V&V 

- Politics 
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msp Air Traffic Management Research 

• What’s so hard about it? 

- Rampant uncertainty 

- Safety-critical, real-time, human-centered 

- How to test and transition to new technology? 



September 20, 2012 


17 






Briefing at University of Cincinnati 


r\ 

ATASA 

> 

\ success story: TMA 


Traffic Management Advisor 


40n 

r 




— 

- Expected arrivals If we do nothing 


35 : 


- Scheduled arrivals using TMA 

No. of arrivals 

JU 

25: 

■ 

A 


20: 

■I 

\ 10 


15: 

Y 

\j v ^ \ 


10: 


\ W 


5: 

- 

\Time 



i ■ ■ ■ ■ i ■ 

THD 

10 15 20 25 30 35 40 45 50 55 


A success story: TMA 

Traffic Management Advisor 


Scheduled arrivals to LAX 5 

2 

6 Typical capacity: 

1 

1 3 

A 


f 

4.5 a/c per b 
mins (54 per 



_U 


4 



hour) \ 



1 






!! ! ^ — 

II 




II 





I 

pH 

nil 

11 11 

ill I! 

1 II 

1 lllliffl 

ll lllll 

iff jj 1 

lllliliiili lilllll 

lllllll ill 

imLijuiLl 

J 1 


0600 1200 1800 2400 

LAX local time 


September 20, 2012 


18 





Briefing at University of Cincinnati 




September 20, 2012 


19 






Briefing at University of Cincinnati 



September 20, 2012 





Briefing at University of Cincinnati 


m 


Conflict Detection 


1060 

[X! CONFLICT PREDICTION 




SHOW 

ACIDS 


RM 

TM VS 

HS 

S 

AR 

□ 

C0M966 

-- AAL2274 

O 

5 0 

1 

RES 

□ 

□ 

VVJS314 

-i BTA2159 

□ 

7 7 

7 

RES 

□ 

m 

COM4 

-- AAL2212 

□ 

11 0 

6 

RES 

r m 


4 








P 








4 i 


AAL2212 JFK 
350 C 
B752 499 


17:57 



COM4 CVG: 
350 t 270 N 
CRJ1 432/ 


(25 nm) 


/ 


m 


Conflict Resolution 


ooo 

XI CONFUCT PREDICTION 





SHOW ACIDS 

RM 

TM 

VS 

HS 

S 

AR 

□ COM966 

-- AAL2274 □ 

5 

0 

1 

RES 

□ 

□ VVJS314 

-i BTA2159 □ 

7 

7 

7 

RES 

□ 

M COM4 

-- AAL2212 □ 

11 

0 

6 

RES 

r H 


AAL2212 JFK 
350 C 
B752 499 



> l 


COM4 061 il 
350 t 278 
CRJ1 432 



/ " (25 nm) 


\ 


September 20, 2012 


21 




Briefing at University of Cincinnati 




September 20, 2012 


22 




Briefing at University of Cincinnati 



nasa Dynamic Routes 
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Concluding Remarks 

• Urgent need to modernize 

- Today s system routinely operates at its limit 

- Impinging on US economic growth 

• Extraordinarily complex problem space 

- Rampant uncertainty 

- Human-centered 

- Don’t mess up! 

• Make a difference 
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Air Traffic Management Research at NASA 

www.aviationsystemsdivision.nasa.gov 

intern.nasa.gov 

eap.usra.edu 

usajobs.gov 

Todd Farley 

todd.farley@nasa.gov 


Layered Approach to ATC Automation 
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Aircraft Count 



1 □ I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 


Minimum Separation Metric 



msp Open-Loop Simulation Results 
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Tactical safety assurance vs. 
Today' s conflict alerting 
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